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I. AIR QUALITY STANDARDS

EPA has set National Ambient Air Quality Standards (NRAQS) for seven
pollutants, which are summarized in Table 1. For each pollutant EPA
has adopted primary standards to protect public health. For each
pollutant except carbon monoxide, EPA also adopted secondary standards
to protect public welfare. The estates are required to adopt standards
which are at least as stringent as the NAAQS. In Arizona, ambient air
gquality standards are identical to the federal NAAQS. These seven
pollutants are referred to as criteria pollutants because criteria
documents are prepared which summarize effectg on public health and
welfare.

A brief summary of the health and welfare effects which have been
considered prior to setting ambient air guality standards is given
beldw. It should be noted that PM, s and PM;, are defined as particles
5 5 and 10 microns or smaller in diameter, respectively.

Pgollutant

Carbon Monoxide Impairs the ability of blood to carry oxygen in
the body. Cardiovascular system is primarily
affected, causing angina pain in persons suffering
from cardiac disease and leg pain in persons
suffering form cardiac arterial disease. Affects
other mammals in a similar manner.

Lead Damages the cardiovascular, renal, and nervous
systems resulting in anemia, brain damage, and
kidney disease. Preschool age children are
particularly susceptible to brain damage effects.
gimilar effects observed in other mammals. Others
adverse effects on animals, microorganisms, and
plants.

Nitrogen Dioxide Impairs the respiratory system, causing a high
incidence of acute respiratory diseases.
preschool children are especially at risk.
Damages certain plants and materials. Degrades
vigibility due to its brownish color and its
conversion to nitrate particles. Nitrate
particles are also a major component of acid
deposition.



Ozone Damages the respiratory system, reducing breathing
capacity and causing chest pain, headache, nasal
congestion and sore throat. Tndividuals with
chronic respiratory diseases are especially
susceptible to ozone. Injures certain plants,
treeg, and materials.

PM, ¢ /PM, Causes irritation and damage to the respiratory
systems, resulting in difficult breathing,
inducement of bronchitis, ana aggravation of
existing respiratory diseases. Also, certain
polycyclic aromatic hydrocarbons in PM; g /PM,, are
carcinogenic. Individuals with respiratory and
cardiovascular diseases, children, and elderly
perscons are at greatest rigk. Secondary effects
include soiling, damaging materials and impairment
of visibility. Sulfates and nitrates in PM, s /PM;,
are responsible for acid deposition which damages
materials, plants, and treeg and acidifies surface
waters, thereby harming aquatic life.

gulfur Dioxide Aggravates asthma, resulting in wheezing,
shortness of breath, and coughing.' Healthy
persons exhibit the same responses at higher
exposures. Asthmatics and atopic individuals are
the most sensitive groups, followed by those
suffering from bronchitis, persons with emphysema,
bronchiectasis, cardiovascular disease, the
elderly, and children. Damages certain plants and
materials. Causes visibility impairment and acid
deposition due to its conversion to sulfate
particles.

The Clean Air Act requires EPA tO periodically review the NAAQS
(National Ambient Air Quality Standards), and adopt revisions when
new information indicates that changes are required. As a result, EPA
revised the ozone standards in July, 1997 from a 1-hour standard of
0.12 ppm to an 8-hour standard of 0.08 ppm. Recent information
indicates that the chronic effects of ozone correlate better with 8-
hour exposures than with 1-hour exposures. EPA also changed the
procedure for determining compliance with the standards. The new
procedure requires determining the fourth highest 8-hour concentration
for each year for three consecutive vears. These three valueg are
then averaged to determine the average fourth highest value for the 3-
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yvear period. This value must be 0.084 ppm or less to indicate
compliance (values are rounded to the nearest 0.01 ppm).

In regard to particulates, EPA made one minor change to the PMj,
standard by modifying the procedure for determining compliance with
the 24-hour standard. The new procedure requires determining the 29th
percentile value for each year for three consecutive years. These
three values are then averaged to determine the average 99th
percentile for the 3-year period. This value must be 154 ug/m* or
legss to indicate compliance (values are rounded to the nearest 10
ug/m* ). For PM, EPA set standards of 65 ug/m® for a 24-hour
averaging time and 15 ug/m’ for an annual period. Compliance is
determined in & similar manner as for the PM;, standards. The only
exception is the use of the 98th percentile to determine compliance
with the 24-hour PM, . standard.

It should be noted that data in this report ig appropriately compared
to the 1996 gtandards. In future reports ozone data will be reported
as 8-hour averages for comparison with the new standards. Also, PM;;
data will be included to provide a comparison with the PM, . standards.



Table 1

State and Federal Standards

Summary of Ambient Air Quality Standards

Carbon Monoxide 1-hr 35 ppm None
8-hr 9 ppm
Nitrogen Dioxide Annual 100 ug/m3 100 ug/m?
ozone” 1-hr 0.12 ppm 0.12 ppm
8-hr 0.08 ppm 0.08 ppm
BEM, ;" 24-hr 65 ug/m? 65 ug/m
Annual 15 ug/m? 15 ug/m?
PMy, 24-hr 150 ug/m’ 150 ug/m?
Annual 50 ug/m? 50 ug/m?
Sulfur Dioxide 3-hr --- 1300 ug/m?
24-hr 365 ug/m’ -
Annual 80 ug/m? -—-
Lead Calendar Qtr. 1.5 ug/m? 1.5 ug/m?

State and Federal

Summary of Emergency Episode Levels

Carbon 1-hr --- - -—- 125 ppm

Monoxide 4-hr - - --- 75 ppm

B-hr 15 ppm 30 ppm 40 ppm 5C ppm

Nitrogen i1-hr 0.60 ppm 1.20 ppm 1.60 ppm 2.00 ppm

Dioxide 24-hr 0.15 ppm G.30 ppm 0.40 ppm C.50 ppm

Ozone i-hr 0.20 ppm 0.40 ppm 0.50 ppu 0.60 ppm

PM,, 24-hr 350 ug/m? 420 ug/m? 500 ug/m? 600 ug/m?

sulfur 24-hr 0.30 ppm 0.60 ppm 0.80 ppm 1.00 ppm
Dioxide

* Throughout 19%6 the ozone gtandard was 0.12 ppm for a l-hr averaging time. In

July, 1997,

the standard wa

** In July, 1997 the EPA also adopted standards for PM: s

g revised to 0.08 ppm for an 8-hr averaging time.




A.

II. AIR QUALITY MONITORING NETWORKS

MONITORING NETWORXS

In Arizona, ambient air monitoring for criteria pollutants is
conducted by a number of governmental agencies and regulated
industries. Criteria pollutants are those pollutants for which
federal and State air guality standards have been adopted. They
include carbon monoxide, lead, nitrogen dioxide, ozone,
particulates of PM,, , and suifur dioxide. Federal and state air
quality standards are listed in Table 1. 24 list of the
monitoring network operators and the areas monitored is given
below.

Agency or Industry Area Monitored
Arizona Portland Cement Co. . . .+ . « « « « .+ . . Rillito
Arizona Public Sexrvice Co. . . .« + « « .« o« o ... Joseph City
ASARCO, INC. .« v o v v e e e e e e e e e e e Hayden
BHP Copper, Inc.. ... ... .. ... ... San Manuel
Cyprus Miami Mining Corp. . . . . .« - « =« -« o e - s ee Miami
Maricopa County Environmental Services Dept. . Phoenix Urban Area
National Park Service . . . . . . . National Monuments and Parks
Pima County Dept. of Environmental Quality . . Tucson Urban Area
Pinal County Air Quality Control District . . . . . Pinal County
Praxair, Inc. O Kingman
Salt River Project . . . . . . . . . . . . . . Page and St. Johns

aouthern California Edison Co. Bullhead City, AZ and Laughlin, NV
Tucson Electric Power Co. . . . . . . . Tucson and Springerville

Maps indicating the locations of the Phoenix, Tucson and



statewide monitoring stations are provided in Figures 1, 2, and
3. The Maricopa, Pima, and Pinal Counties networks are operated
primarily to monitor urban-related air pollution. 1In contrast,
the industrial networks are operated to monitor emissions from
certain industrial facilities. State monitors are employed for a
variety of purposes, including urban, industrial, rural and
background gurveillance.

DATA REPORTT 1TY ASSURANCE

Ambient air quality data collected in 1996 by the various networks
above are summarized in Section II. of this report. 1In addition,
Maricopa and Pima Counties and some of the companieg publish annual
reports which include summarieg of their data.

Raw data files are maintained by each of the mnetwork operators. In
addition, the U.S. Envirconmental Protection Agency (EPA) stores raw
data submitted quarterly by Maricopa and Pima Counties and the
State. EPA analyzes these data for the purposes of evaluating
progress in attaining and maintaining the NAAQS and reporting
trends in air quality to the President and Congress.

Maricopa and Pima Counties report pollutant concentrations in the
Phoenix and Tucson urban areas each day to the public via
televigion, radic, newspapers and telephone. The data are reported
in pollutant standard index (PSI) units, that is, units of
concentrations relative to the standards. These reports include
the descriptor words "good", "moderate", "unhealthy", "very
unhealthy", or "hazardous", depending on pollutant levelsg.

The industrial operators submit either monthly or quarterly data
reports to the state, depending on the type of facility. In
addition, they are required to report any exceedance of an air
quality standard by the next working day. The report includes an
explanation of the causes of the exceedance and corrective actions
to be taken, if poggible, tc prevent future occurrences.

To ensure that valid data are obtained, each network coperator
conducts a quality assurance program in accordance with state and
federal requirements.



Cc. PECIAL MONITORT STUDIE

Tn addition to monitoring criteria pollutants at fixed sites, the
State conducts special monitoring studies. These studieg address
geveral issuesz including:

L Visibility in urban areas.

L Vigibility in Class I (pristine) areas.

L4 HAPS (Hazardous Air Pollutants).

. Border area air guality.

e Volatile organic compounds (ozone nonattainment plans)

Visibility is monitored in the urban areas of Phoenix and Tucson to
agssess spatial and temporal variations and to evaluate sources of
visibility reduction. This study ig a follow-up to the research
performed by DRI (Desert Research Institute) in Phoenix in 1989-1930
and by ENSR Consulting and Engineering in Tucson in 1992-1993, the so-
called brown cloud studies. In these studies DRI and ENSR performed
gspecial monitoring to determine which pollutants have the greatest
impact on visibility. They also determined the major sources of these
pollutants. However, since this research wag performed in the fall
and winter seasons, it is necessary to conduct year round monitoring
to assess seasonal changes in visibility.

Visibility is also monitored in federally designated Class 1 areas,
which are pristine places where visibility protection is required by
the Clean Air Act. There are 12 Class 1 areas in Arizona, which are
either managed by the National Park Service or the U.S. Forest
Service. Through the IMPROVE (Interagency Monitoring of PROtected
Visual Environments) program visibility information has been collected
at a few of the Class I areas over the course of the last 12 or soO
years. In order to more fully understand visual air guality in all
Class I areas in Arizona, the State has taken the lead in a
cooperative program with the park Service and the Forest Service in
expanding the number of monitoring locations. The program is
presently being implemented, and four sites were operational by July,
1997. 'These are at Saguaro National Park, at Mt. Ord for the Mazatzal
Wilderness, at Humboldt Peak for the Pine Mtn. Wilderness, and at
Muleshoe Ranch for Galiuro Wilderness. Later in 1997 monitoring
equipment will be in place at McFadden Peak for Sierra Ancha
Wilderness, at Rucker Canyon for Chiricahua Wilderness, and at Green’s



Peak for Mt. Baldy Wilderness; the goal 1is to augment exigting IMPROVE
monitoring at three locations such that visibility data are collected
in or near all 12 Class I areas in Arizona.

HAPS monitoring was initiated in 1993 by the State in conjunction with
a study of the impacts of HAPS in Arizona. In addition to monitoring,
the study involved an inventory of sources and emissions and an
assessment of health risks due to HAPS. A report on the study was
submitted to the legislature in 1395, and is currently being peer
reviewed.

On the Arizona-Mexico border special monitoring studies are conducted
to evaluate the air quality impacts of urban and industrial
activities. Preliminary studies conducted in 1990 found that a
majority of PM,, pollution measured on the U.8. side of the border
originated in Mexico and was transported by winds which on nearly a
daily basis causes air pollution exchange between the two countries.
Starting in 1994, a second study in the Nogales area was done. In
this study monitoring for PM;, and HAPS was performed in both Nogales,
Mexico and Nogales, Arizona. An inventory of PM,, and HAPS emissions
on both sides of the border was completed in July, 1997, and the
results will be used to apportion source impacts, and for human health
risk assessment and evaluation of potential controls. In late 1997, a
similar PM,, /HAPS monitoring and inventory investigation will be
initiated in Douglas and Agua Prieta.
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Map Mimher

Map Key for Figure 1

Maricopa County Monitoring Network

Site

B oW o =~ o e W N B

0
11
12+
13*
14%
15%*
le*
17+
1g*
19+
20%*
21*
22
23
24
25

# State operated

1845 Easﬁ Roosevelt - Phoenix

4732 South Central - Phoenix

3315 West Indian School - Phoenix
6000 West Olive - Glendale

3847 West Earll - Phoenix

601 East Butler - Phoenix

2857 North Miller - Scottsdale
Broadway & Brooks - Mesa

1826 West McDowell - Phoenix

25000 North Windy Walk - Scottsdale
1475 East Pecos - Chandler

4530 N. 17th Avenue - Phoenix

2035 North 52nd Street - Phoenix
600 North 40th Street - Phoenix
27th Avenue/Grand/Thomas - Phoenix
10005 East Osborn - Scottsdale

3905 North 7th Avenue - Phoenix
4701 West Thunderbird - Phoenix
3340 South Rural - Tempe

15099 West Casey Abbott - Goodyear
15500 South Higley - Gilbert
National Forest Service - Humboldt Mtn.
National Forest Service - Mount Ord
Sheriff’s Station - Blue Point

T-10/27th Avenue - Phoenix

i0
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Map Key for Figure 2

Pima County Monitoring Network

Map Number dite

1 190 West Pennington

2 22nd & Craycroft

3 22nd & Alvernon

4 2745 North Cherry

5 1810 South 6th Avenue - South Tucson

6 1016 West Prince

7 4591 North Pomona

8 3401 West Orange Grove

9 2645 East Broadway

10 4829 North Sabino Canyon

11 22000 South Houghton - Corona de Tucson

12 350 West Helmet Peak - Sahuarita Jr. High School
13 12101 North Camino de Oeste - Tangerine

14 11330 South Houghton Rd.- Pima County Fair Grounds
15 260 South Church - Community Center

16 3905 S. 0l1d Spanish Trail - Saguaro Nat. Park

17 1435 N. Fremont Ave. '

18 6910 S. Santa Clara

12
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Map Key for Figure 3

State, County and Industrial Monitoring Networks

Map Numher County Town
1 ' Apache Petrified Forest
2 St. Johns
3 Spri ngerville
4 Cochise Chiricahua
5 Douglas
6 Naco
7 Raunl Spur
8 Coconino ' Flagstaff
9 Grand Canyon
10 ‘ Page
11 _fedana
12 Gila Hayden
i3 Miami
14 Payson
i5 Tonto
16 - Winkelman
17 Graham Safford
18 _ Maricopa _Palo Verde
139 Mohave Alonas Way
20 Bullhead City
21 Fort Mohave
22 Kingman
23 - Navajo Joseph City
24 Show Low
25 Pima Ajo
26 Green Valley
27 Organ Pipe
28 Rillito
29 Sierrita
30 Pinal Apache Junction
31 Casa Grande
32 Coolidge
33 Eleven Mile Corner
34 Eloy
35 Mammoth
36 Marana
37 Maricopa
38 : San Manuel
19 Stanfield
40 Santa Cruz 'I\Tnga_"l_e_i
41 Yavapai Clarkdale
42 Hillside
43 Montezuma Castle
44 Nelson
45 Prescott
46 Yuma Yuma

14



IIT. AIR QUALITY DATA FOR 1996

Table 2 lists the counties and towng monitored in the state and the
pecllutants for which data are listed.

1996 data summaries,
the following:

which are tabulated in Tables 3 through 8,

® Mean concentrations for the calendar vyear;

L Highest concentrations for shorter time intervals;
L Number of exceedances of air guality standards; and
L Number of samples collected or hours meonitored.

In the data summaries, the following abbreviations and footnotes were used:

General

NA
NR

Operators

APC

APS .
ASARCO
BHP

CMM ..
Maricopa
NPS
Pima
Pinal
PRAX
SRP

SCHE .
State
TEP

Not Applicable
Not Reported

Arizona Portland Cement Company

Arizona Public Service Company

ASARCO

BHP Copper, Inc.

Cyprus Miami Mining Corporation

Maricopa County Environmental Svcs Department
National Park Service

Pima County Department of Environmental Quality
Pinal County Air Quality Control District
Praxair, Inc.

Salt River Project

Southern California Edison Company

Arizona Department of Environmental Quality
Tucscn Electric Power Company

15
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Equipment

Carbon Monoxide
GFC

Nitrogen Dioxide
Chem

Czone
uv

Z—M-lt]
SA321B
SA1200
Wed
Dichot
Imp.

Sulfur Dioxide
Fluoxr

Gas filter correlation

Chemiluminescent

Ultraviolet absorption

Sierra Andersen 321B hi-vol
Sierra Andersen 1200 hi-vol
Wedding hi-vol

Dichotomous

Improve

Fluorescent

16
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A

IV. AIR QUALITY TRENDS

CARBON MONCXIDE

From 1987 through 1993 CO concentrations in Phoenix and Tucson
declined gradually (See Figure 4}. In 1994 and 1995, however,
concentrations increased in Phoenix at both the microscale site,
Indian School Road, and Roosevelt Street, the neighborhood scale
site. In 1996 carbon monoxide levels decreased at all three
trend sites in the graph. These variaticns were most likely due
to changes in meteorological conditions. This ten year trend is
also evident in the graph of exceedances of the 8-hour standard,
9 ppm, in Figure 5. In this graph the microscale, hotspot nature
of the iIndian School Road site is clearly evident in 1989 when 20
exceedances occurred.

LEAD

TLead concentrations during the past ten years were well below the
guarterly standard, 1.5 ug/m?, in both major urban areas (See
Figure 5). This is the result of major reductions in lead
emisgsions from cars from the mid-1970's through the early 1980's.

NITROGEN DIOXIDE

Concentrations have remained far below the annual standard, 100
ug/m?, in both Phoenix and Tucson in the last ten years. In
Phoenix annual averages have been in the 25-50 ug/m* range
compared with 30-40 ug/m?* in Tucson. The data for Phoenix is
very limited in terms of years and sites.

OZONE

The plot of 1-hour ozone concentrations in Figure 7 does not show
any clear, long-term pattermn. Thus, it appears that there ig no
gignificant change in the highest 1-hour values for Phoenix,
Tucson, and Yuma.

Exceedances of the l-hour standard, 0.12 ppm, follow a different
pattern (See Figure 8). In Phoenix large fluctuations occurred
from year-to-year. One factor which has probably affected the
data is expansion of the monitoring network. Maricopa County has
installed several new sites in the past 2-3 years in the eastern
part of the area where higher ozone concentrations occur.
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In Tucson and Yuma no exceedances of the 1-hour standard have
been monitored.

EM;,

For the Phoenix metropolitan area the PMg, data in Table 9
suggest no significant changes except at the North Phoenix and
Chandler sites. At North Phcenix the annual average decreased
appreciably in 1992 , whereas at Chandler a sizable increase was
monitored in 1996. Chandler remains the only trend site
exceeding the annual and 24 -hour standards in the area.

In the Tucson area PM,, concentrations have been lower than in
the Phoenix area (See Table 10). Thus, no exceedances of the
annual standard have been monitored in Tucson. For the most part
annual averages have not changed significantly with one
exception. At the Prince Road site, PMy, concentrations declined
in 1991, and increased later in 1935. Finally, it should be
noted that no exceedances of the 24-hour standard have been
monitored in Tucson since 1988 when two exceedances were measured
at the Orange Grove Road site.

In other areas of Arizona, annual PMj, levels have not varied
except in Paul Spur. At the Paul Spur site the annual average
decreased substantially in 1993. As a result, Paul Spur has been
in compliance with the annual and 24-hour standards. In 1996 the
Naco annual average declined significantly to 32 ug/m* from 45
ug/m® in 1995.

SULFUR DIQXIDE

From 1990 through 1996 the maximum number of 3-hour exceedances
in any of the three Arizona smelter towns has been one per year
(See Figure 9). Thus, the smelter towns were in compliance with
air guality standards during this periocd since one exceedance per
year is allowed. The number of 3-hour exceedances is plotted as
the trend indicator because this is the most restrictive standard
for sulfur dioxide. Miami continues EtO have the best record
among the three smelter towns with no exceedances since 1987.
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Table 9
PM,, Concentrations in Phoenix Urban Area
Annual Average (ug/m’)

Central Phoenix 46 422 7433 43 44 43
Chandler 50 562 58% 50 53 62
Glendale 42 347 35 33 33 34
North Phoenix 45 352 34 35 36 37
South Phoenix 44 48 44 44 46 47
Wegt Phoenix 47 47?2 44 43 44 45
Mesa 36 292 35 367 35 33
Scuth Scottsdale 34 34 342 38 36 35

a. Invalid annual average due to insufficient number of samples
Annual standard - 50 pg/m’

Table 10
PM,, Concentrations in Tucson Urban Area
Annual Average (pug/m’)

South Tucson 34 32 32 27 31 31
Prince Recad 32 28 24 25 38 36
Corona de Tucson 13 i2 12 13 15 13
Green Valley 16 i5 16 16 16 15
Qrange (Grove 31 30 28 31 34 32
Broadway/Swan 35 36® 25 26 28 25

a. Invalid annual average due to insufficient number of samples
Annual standard - 50 pg/m?

43



Table 11
PM,, Concentrations in Various Cities
Annual Average (pug/m’)

Ajo 312° 23 238 19° 24 21
Bpache Junction 30 22 21 22 26 20
Bullhead City 34 a0 31 34 36 35
Casa Grande 29° 30 31 27 29 30
Clarkdale 18 1630 16 i7 17 16
Douglas 39¢ 40 29 34 32 32%
Flagstaff 22 24bc 22?2 19 21 --d
Hayden 36 35 27 26 34 41
Jogeph City 21 17 16 15 162 14
Montezuma Castie 12 16 12 11 13 13
Naco - 648° 48 39® 45 32
Nelson - - 20 i9 18 22
Nogales 50° 54 42 39 43 42
Organ Pipe 11° il 10 9 9 11
Paul Spur 67°¢ 62 40 34 33 36
Payson 4gae 40 32 30 39 30
Prescott 1782¢ 19 17 15 14 14
Rillito 27° 33 28 28 35 38
safford 24 32 26 26 33 40
Show Low 18* 21 172 14% 16® 12
Yuma 48° 29 31 32% 35 36

gite Relocated Mid Year
Sampler type changed
very few samples collected

oo oW

Annual standard - 50 pg/m

44
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I. AIR QUALITY STANDARDS

EPA hags set National Ambient Air Quality Standards (NAAQS) for seven
pollutants, which are summarized in Table 1. For each pollutant EPA
has adopted primary standards .to protect public health. For each
pollutant except carbon monoxide, EPA also adopted secondary standards
to protect public welfare. The gtates are required to adopt standards
which are at least as stringent as the NAAQS. In Arizona, ambient air
quality standards are identical to the federal NAAQS. These seven
pellutants are referred to as criteria pollutants because criteria
documents are prepared which summarize effects on public health and
welfare.

A brief summary of the health and welfare effects which have been
considered prior to setting ambient air quality standards 1is given
below. It should be noted that PM, s and PM,, are defined as particles
2.5 and 10 microns or smaller in diameter, respectively.

Pollutant

Carbon Monoxide Impairs the ability of blood to carry oxygen in
the body. Cardiovascular system is primarily
affected, causing angina pain in persons suffering
from cardiac disease and leg pain in persons
suffering form cardiac arterial disease. Affects
other mammals in a similar manner.

Lead Damages the cardiovascular, renal, and nervous
systems resulting in anemia, brain damage, and
kidney disease. Preschool age children are
particulariy sugceptible to brain damage effects.
cimilar effects observed in other mammals. Others
adverse effects on animals, microorganisms, and
plants.

Nitrogen Dioxide Impairs the respiratory system, causing a high
incidence of acute respiratory diseases.
preschool children are egpecially at risk.
Damages certain plants and materials. Degrades
visibility due to its brownish color and its
conversion to nitrate particles. Nitrate
particles are also a major component of acid
depogition.



Ozone Damages the respiratory system, reducing breathing
capacity and causing chest pain, headache, nasal
congestion and sore throat. Individuals with
chronic respiratory diseases are egpecially
susceptible to ozone. Injures certain plants,
trees, and materials.

PM, ¢ /PMy, Causes irritation and damage toO the respiratory
systems, resulting in difficult breathing,
inducement of bronchitis, and aggravation of
exigting respiratory diseases. Also, certain
polycyclic aromatic hydrocarbons in PM; s /PM,, are
carcinogenic. Individuals with respiratory and
cardiovascular diseases, children, and elderly
persons are at greatest risk. Secondary effects
include soiling, damaging materials and impalirment
of visibility. Sulfates and nitrates in PM, ¢ /PMy,
are responsible for acid deposition which damages
materials, plants, and trees and acidifies surface
waters, thereby harming aquatic life.

Sulfur Dioxide Aggravates asthma, resulting in wheezing,
‘shortness of breath, and coughing. Healthy
persons exhibit the same responses at higher
exposures. Asthmatics and atopic individuals are
the most sensitive groups, followed by those
suffering from bronchitis, persons with emphysema,
pronchiectasis, cardiovascular disease, the
elderly, and children. Damages certain plants and
materials. Causeg visibility impairment and acid
deposition due to its conversion to sulfate
particles.

The Clean Air Act reguires EPA to periodically review the NAAQS
(National Ambient Air Quality Standards), and adopt revisions when
new information indicates that changes are required. BAs a result, EPA
revised the ozone standards in July, 1997 from a 1l-hour standard of
0.12 ppm to an 8-hour standard of 0.08 ppm. Recent information
indicates that the chronic effects of ozone correlate better with 8-
hour exposures than with l-hour exposures. EPA also changed the
procedure for determining compliance with the standards. The new
procedure requires determining the fourth highest 8-hour concentration
for each year for three consecutive years. These three values are
then averaged to determine the average fourth highest value for the 3-
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year period. This value must be 0.084 ppm OT less to indicate
compliance (values are rounded to the nearest 0.01 ppm) .

In regard tfo particulates, EPA made one minor change to the PM,,
standard by modifying the procedure for determining compliance with
the 24-hour standard. The new procedure requires determining the 99th
percentile value for each year for three consecutive years. These
three values are then averaged to determine the average 99th
percentile for the 3-year period. This value must be 154 ug/m® or
less to indicate compliance (values are rounded to the nearest 10
ug/m® ). For PM,, EPA set standards of 65 ug/m® for a 24-hour
averaging time and 15 ug/m® for an annual period. Compliance is
determined in a similar manner as for the PM;, standards. The only
exception ig the use of the 98th percentile to determine compliance
with the 24-hour PM, . standard.

Tt should be noted that data in this report is appropriately compared
to the 1996 standards. In future reports ozone data will be reported
as 8-hour averages for comparison with the new standards. Also, PM; ¢
data will be included to provide a comparison with the PM, s standards.



Table 1
Summary of Ambient Air Quality Standards
State and Federal Standards

. primary Secondary
Carbon Monoxide 1-hr 35 ppm None
8-hr 9 ppm
Nitrogen Dioxide Annual 100 ug/m3 100 ug/w’
Ozone” 1l-hr 0.12 ppm 0.12 ppm
8-hr 0.08 ppm 0.08 ppm
PM, . 24-hr 65 ug/m’ 65 ug/m’
Annual 15 ug/m? 15 ug/m®
PM,, 24-hr 150 ug/m? 150 ug/m’
Annual 50 ug/m? 50 ug/m?
sulfur Dioxide 3-hr -—- 1300 ug/m?
24-hr 365 ug/m? -
Annual 80 ug/m? -
Lead Calendar Qtr. i.5 ug/m? 1.5 ug/m?

gummary of Emergency Episode Levels
State and Federal

Carbon 1-hr .- - -—- 125 ppm
Monoxide 4-hr - -—- -—- 75 ppm
g8-hr 15 ppm 30 ppm 40 ppm 50 ppm
Nitrogen i-hr 0.60 ppm 1.20 ppm 1.60 ppm 2.00 ppm
Dioxide 24-hr 0.15 ppm 0.30 ppm 0.40 ppm 0.5C ppm
Ozone l-hr 0.20 ppm 0.40 ppm 0.50 ppm 0.60 ppm
PM;, 24-hr 350 ug/m* 420 ug/m’ 500 ug/m’ 600 ug/w?
Ssulfur 24-hr 0.30 ppm 0.60 ppm 0.80 ppm 1.00 ppm
Dioxide

+ Throughout 1996 the ozone standard wasg

July, 1997, the standard was revised to 0.08 ppm

** In July, 1997 the EPA also adopted standards for PM;s

0.12 ppm for a l-hr averaging time. 1In
for an B-hr averaging time.




A.

II. AIR QUALITY MONITORING NETWORKS

ITORY K

In Arizona, ambient air monitoring for criteria pollutants is
conducted by a number of governmental agencies and regulated
industries. Criteria pollutants are those pollutants for which
federal and State air quality standards have been adopted. They
include carbon monoxide, lead, nitrogen dioxide, czcne,
particulates of PM,, , and sulfur dioxide. Federal and state air
quality standards are listed in Table 1. A list of the
monitoring network operators and the areas monitored is given
below.

Agency or Indugtry r nitor

Arizona Portland Cement Co. . . . . « « « « « « o . - Rillito
Arizona Public Service Co. . . . .« .« « « .« . . . . - Joseph City
ASARCO, INC. .« « v e o e e e e e e e e e e Hayden
BHP Copper, Inc:. . . . ... . e e e e . Ban Manuel
Cyprus Miami Mining Corp. . . . - - « « .« - - s s Miami
Maricopa County Environmental Services Dept. . Phoenix Urban Area
National Park Service . . . . . . . National Monuments and Parks
Pima County Dept. of Environmental Quality . . Tucson Urban Area
Pinal County Air Quality Control Distriet . . . . . Pinal County
Praxair, INC. . « o « o o« o e e e e e e e e e Kingman
Salt River Project . . . « « « + « « . . . . . Page and St. Johns

gouthern California Edison Co. Bullhead City, AZ and Laughlin, NV
Tucson Electric Power Co. . . . . . . . Tucson and Springerville

Maps indicating the locations of the Phoenix, Tucson and



statewide monitoring stations are provided in Figures 1, 2, and
3. The Maricopa, Pima, and Pinal Counties networks are operated
primarily to monitor urban-related air pollution. In contrast,
the industrial networks are operated to monitor emissions from
certain industrial facilities. State monitors are employed for a
variety of purposes, including urban, industrial, rural and
background surveillance.

DATA REPORT LIT E

Ambient air quality data collected in 1996 by the various networks
above are summarized in Section II. of this report. 1In addition,
Maricopa and Pima Counties and some of the companies publish annual
reports which include summaries of their data.

Raw data files are maintained by each of the network operators. In
addition, the U.S. Environmental Protection Agency (EPA) stores raw
data submitted quarterly by Maricopa and Pima Counties and the
atate. EPA analyzes these data for the purposes of evaluating
progress in attaining and maintaining the NAAQS and reporting
trends in alr quality to the Pregident and Congress.

Maricopa and Pima Counties report poilutant concentrations in the
Phoenix and Tucson urban areas each day to the public via
television, radio, newspapers and telephone. The data are reported
in pollutant standard index {PSI) units, that is, units of
concentrations relative to the atandards. These reports include
the descriptor words "good", "moderate", "unhealthy", "very
unhealthy", or "hazardous", depending on pollutant levels.

The industrial operators submit either monthly or quarterly data
reports to the state, depending on the type of facility. In
addition, they are required to report any exceedance of an air
quality standard by the next working cay. The report includes an
explanation of the causes of the exceedance and corrective actions
to be taken, if possible, to prevent future OCCUIIrences.

To ensure that valid data are cbtained, each network operator
conducts a quality assurance program in accordance with state and
federal requirements.



c. PECT MONI N E

in addition to monitoring criteria pollutants at fixed sites, the
State conducts special monitoring studies. These studies address
several issues including:

L Vigibility in urban areas.

L Vigibility in Class I {(pristine) areas.

] HAPS (Hazardous Air Pollutants).

L Border area alr quality.

L Volatile organic compounds (ozone nonattainment plans)

Vigibility is monitored in the urban areas of Phoenix and Tucson to
assess spatial and temporal variations and to evaluate sources of
vigibility reduction. This study is a follow-up to the research
performed by DRI (Desert Research Institute) in Phoenix in 1989-1930
and by ENSR Consulting and Engineering in Tucson in 1992-1993, the so-
called brown cloud studies. In these studies DRI and ENSR performed
special monitoring to determine which pollutants have the greatest
impact on visibility. They also determined the major sources of these
polliutants. However, gince this research was performed in the fall
and winter seasons, it is necessary to conduct year round monitoring
to agsess seasonal changes in visibility.

Visibility is also monitored in federally designated Class I areas,
which are pristine places where vigibility protection is reguired by
the Clean Air Act. There are 12 Class I areas in Arizomna, which are
either managed by the National Park Service or the U.S. Forest
Service. Through the IMPROVE (Interagency Monitoring of PROtected
Visual Environments) program visibility information has been collected
at a few of the Class I areas oOvVer t+he course of the last 12 or so
years. In order to more fully understand visual air quality in aill
Class I areas in Arizona, the State has taken the lead in a
cooperative program with the Park Service and the Forest Service in
expanding the number of monitoring locations. The program is
presently being implemented, and four esites were operational by July,
1997. These are at Saguaro National Park, at Mt. Ord for the Mazatzal
Wilderness, at Humboldt Peak for the Pine Mtn. Wilderness, and at
Muleshoe Ranch for Galiuro Wilderness. Later in 1997 monitoring
equipment will be in place at McFadden Peak for Sierra Ancha
Wilderness, at Rucker Canyon for Chiricahua Wilderness, and at Green’s



Peak for Mt. Baldy Wilderness; the goal is to augment existing IMPROVE
monitoring at three locations such that visibility data are collected
in or near all 12 Class I areas in Arizona.

HAPS monitoring was initiated in 1993 by the State in conjunction with
a study of the impacts of HAPS in Arizona. In addition to monitoring,
the study involved an inventory of sources and emisgsions and an
assessment of health risks due toO HAPS. A report on the study was
submitted to the legislature in 1995, and ie currently being peer
reviewed.

on the Arizona-Mexico border special monitoring studies are conducted
to evaluate the air quality impacts of urban and industrial
activities. Preliminary studies conducted in 1990 found that a
majority of PMy, pollution measured on the U.8. side of the border
originated in Mexico and was transported by winds which on nearly a
daily basis causes air pollution exchange between the two countries.
Starting in 1994, a second study in the Nogales area was done. In
this study monitoring for PM, and HAPS was performed in both Nogales,
Mexico and Nogales, Arizona. An inventory of PM,, and HAPS emissions
on both sides of the border was completed in July, 12397, and the
results will be used to apportion source impacts, and for human health
risk assessment and evaluation of potential controls. In late 1997, a
similar PM,, /HAPS monitoring and inventory investigation will be
initiated in Douglas and Adgua Prieta.
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Map Key for Figure 1

Maricopa County Monitoring Network

Site

W @ =1 o W N R

|l
- O

12+
13+
14+
15*
le*
17%
18*
19*
20
21*
22

23

24

25

* State operated

1845 East Roosevelt - Phoenix

4732 South Central - Phoenix

3315 West Indian School - Phoenix
6000 West Olive - Glendale

3847 West Earll - Phoenix

601 East Butler - Phoenix

2857 North Miller - Scottsdale
Broadway & Brooks - Mesa

1826 West McDowell - Phoenix

25000 North Windy Walk - Scottsdale
1475 East Pecos - Chandler

4530 N. 17th Avenue - Phoenix

2035 North 52nd Street - Phoenix
600 North 40th Street - Phoenix
27th Avenue/Grand/Thomas - Phoenix
10005 East Osborn - Scottsdale

3905 North 7th Avenue - Phoenix
4701 West Thunderbird - Phoenix
3340 South Rural - Tempe

15099 West Casey Abbott - Goodyear
15500 South Higley - Gilbert
National Forest Service - Humboldt Mtn.
National Forest Service - Mount Ord
Sheriff’s Station - Blue Point

I-10/27th Avenue - Phoenix

10
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Map Key for Figure 2

Pima County Monitoring Network

Map Number S8ite

1 190 West Pennington

2 22nd & Craycroft

3 22nd & Alvernon

4 2745 North Cherry

5 1810 South 6th Avenue - South Tucson

6 1016 West Prince

7 4591 North Pomona

8 3401 West Orange Grove

9 2645 East Broadway

10 4829 North Sabino Canyon

11 22000 South Houghton - Corona de Tucson

12 350 West Helmet Peak - Sahuarita Jr. High School
13 12101 North Camino de Oeste - Tangerine

14 11330 South Houghton Rd.- Pima County Fair Grounds
15 260 South Church - Community Center

16 3905 8. 014 Spanisgh Trail - Saguaro Nat. Park

17 1435 N. Fremont Ave.

18 6910 8. Santa Clara
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STATE, COUNTY & INDUSTRIAL
MONITORING NETWORK

13

!""‘ _‘_':;@—"—"m-- - ". ................ 5 .ﬂ.-—...-.-_-.-—l ---------- : - RGETR fyi3; e pe -
o S AGE : : 53 rezc nos oS
P ULITTLERELD / @ MARBLE CAN ! A }
! os L 3 ) —— ! i
{ | Byl | :
/ 0 N ROUND ROCK
k ! i
I,\:) TONALEA ! i @ E
Pl i @,;' | H
-~ NORTH M TusA G, i CHIMLE !
o Wewon f t
MOHAVE ¢ GRAND CANYON - ! g i :
[ ' CAMERON i 4 mﬁui ‘
! COCONING oML ™ sanaD0 g
| GAAY NOUNTAN | e \ i
i i Py &
| VALLE *a i :
PEACH 5:"';‘95 ; ‘ a L} 5 1 peus) NAVAJO | @diwme nwoLsunmE
e H K e
' / A 3 | I Y Seuoman @ | ! @/!
' @B | NG wu.m?; & Ly W g nnenstz
ASH FORKY, I RArF ! l o] !
! _ @ @mmw JOSEPH ® .
YAVAPAI % APACHE ‘
i
& h
o) o %K = g/ ' @ |
vALLEY, g3 | i 1Z) @ ‘|
BAGDAD | : :
] 8 m S ‘a. CLMES WELL I HEBER rmmi' @ snﬂ t
! Ty STRMER ! ol 3 i
j & @ e P .-{ e __ ot et \ &2 i' '
iﬁ;i;u.:sn : ““m @ i < i p j"“ !\@
i —‘_’s ! 1
LAY - i 8 chﬁﬂ"“ ..... g e fomel_ owem _?f" ! 59
¢ T ™ pouse Y S— woRs T 3 ’ ARG !
¢ l}@ \\E;] ! e IO Tt é‘"m 4 S & 73] fmarenven R '@
‘{ ] RYZ5TE LOME ! 0 u f GILA RENECA r .)’— i
s ! raan R oW
j aon & > a2 i j
@ 1 B avoonis e U/f Y J' ~27 ] z
s ! TONOPAH = 4 TG gty el | @ W !
E . T e S craan | |
I MARICOPA ENCA ) T SREY D =t 5
YUMA | 2 11 *! [T AR ':‘j uu&n@u CLFT i@
S . - o Nl
H 4, A .
@ ; l ASA PINAL @ l THATCHER )y @
P SENTIHEL s [ |
wiiton oz | l 4 BT MAMMO i ngm @ IkeaR\} a
I & i ® MAEL  powTa ¢
[ S e oracLE o ) il
i “MARANA ‘-l ____________________ A
i A0 ‘l‘, £ SAN
< RG] WELEOX, S
. | WHY, PIMA e ey S ASEIAS }ﬁ
... I A A COCSE |
1088 o5 RANCH NS D o & .i
STATE HIGHWAY SYSTEM  ~~.._ Y 2
N S, e ssu? = 2:0g 2 ! é Towe O &l i
ARIZONA e y 8 COCHISE
R I Gt ¥ I
ARIZONA DEPARTMENT OF TRANSPORTATION e i ; HorEs, .
e L w i
LEGEND - Y SANTAAG Ly :
———— STATE HIGHWAYS el B gy CRUZ ) s, |
m—me— T SURVEY ONLY {APPROX. ALIGNMENT) T e
. ACALE-MLES B ) ) Prepared By Transportation Planning DHvivig
Figure 3




Map Key for Figure 3

State, County and Industrial Monitoring Networks

— — Map Numher County Towmn
1 ' Apache Petrified Forest
2 St. Johns
3 er-i 'ngp'r'v-i lle
4 Cochise Chiricahua
5 Douglas
6 Naco
i Paul Spur
8 Coconino Flagstaff
9 Grand Canyon
10 Page
1] Sedona
12 Gila Hayden
13 Miami
14 Payson
15 Tonto
16 Winkelman
17 Graham Safford
18 Maricopa Paln Verde
19 Mohave Alonas Way
20 Bullhead City
21 Fort Mohave
22 Kingman
23 Navajo Joseph City
24 Show. Low
25 Pima Ajo
26 Green Valley
27 Organ Pipe
28 Rillito
29 gierrita
30 Pinal Apache Junction
31 Casa Grande
32 Coolidge
33 Eleven Mile Corner
34 Eloy
35 Mammoth
36 Marana
37 Maricopa
38 San Manuel
39 Stanfield
A0 Santa Cruz 'I\Tnga_'l_es
41 Yavapail Clarkdale
42 Hillside
43 Montezuma Castle
44 Nelson
45 Prescott
46 Yuma Yuma
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IITI. AIR QUALITY DATA FOR 1986

Table 2 lists the counties and towns monitored in the state and the
pellutants for which data are listed.

1996 data summaries, which are tabulated in Tables 3 through 8, consist of

the following:

L4 Mean concentrations for the calendar year;

® Highest concentrations for shorter time intervals;
L Number of exceedances of air quality standards; and
® Number of samples collected or hours monitored.

In the data summaries,

General

NA
NR

Operators

APC

APS N
ASARCO
BHP

cMM . .
Maricopa
NPS
Pima
Pinal
PRAX
SRP

SCE .
State
TEP

the following abbreviations and footnotes were used:

Not Applicable
Not Reported

Arizona Portland Cement Company

Arizona Public Service Company

ASARCO

BHP Copper, Inc.

Cyprug Miami Mining Corporation

Maricopa County Environmental Svcs Department
National Park Service

Pima County Department of Environmental Quality
Pinal County Air Quality Control District
Praxair, Inc.

Salt River Project

Southern California Edison Company

Arizona Department of Environmental Quality
Tucson Electric Power Company

15



Equipment

PM,,
SA321B

SA1200
Wed
Dichot
Imp.

culfur Dioxid

Fluor

Gas filter correlation

Chemiluminescent

Ultraviolet absorption

Sierra Andersen 321B hi-vol
gierra Andersen 1200 hi-vol
Wedding hi-vol

Dichotomous

Improve

Fluorescent
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c.

D.

IV. AIR QUALITY TRENDS
B M XTI

From 1987 through 1993 CO concentrations in Phoenix and Tucson
declined gradually (See Figure 4). In 1394 and 1995, however,
concentrations increased in Phoenix at both the microscale site,
tndian School Road, and Roosevelt Street, the neighborhood scale
site. In 1996 carbon monoxide levels decreased at all three
trend sites in the graph. These variations were most likely due
to changes in meteorological conditions. This ten year trend is
also evident in the graph of exceedances of the 8-hour standard,
9 ppm, in Figure 5. In thig graph the microscale, hotspot nature
of the Indian School Road site is clearly evident in 1989 when 20
exceedances occurred.

LEAD

1ead concentrations during the past ten years were well below the
quarterly standard, 1.5 ug/m?, in both major urban areas (See
Figure 5). This is the result of major reductions in lead
emissions from cars from the mid-1970's through the early 1980's.

NITROGEN DIOXIDE

Concentrations have remained far below the annual standard, 100
ug/m?, in both Phoenix and Tucson in the last ten years. In
Phoenix annual averages have been in the 25-50 ug/m?® range
compared with 30-40 ug/m® in Tucson. The data for Phoenix is
very limited in terms of years and sites.

QZONE

The plot of i-hour ozone concentrations in Figure 7 does not show
any clear, long-term pattern. Thus, it appears that there is no
significant change in the highest l-hour values for Phoenix,
Tucson, and Yuma.

Exceedances of the 1l-hour standard, 0.12 ppm, follow a different
pattern (See Figure 8). 1In Phoenix large fluctuations occcurred
from year-to-year. One factor which has probably affected the
data is expansion of the monitoring network. Maricopa County has
installed several new sites in the past 2-3 years in the eastern
part of the area where higher ozone concentrations occur.
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In Tucson and Yuma no exceedances of the 1-hour standard have
been monitored.

-EMIO

For the Phoenix metropolitan area the PM,, data in Table 9
suggest no significant changes except at the North Phoenix and
Chandler sites. At North Phoenix the annual average decreased
appreciably in 1992 , whereas at Chandler a sizable increase was
monitored in 1996. Chandler remains the only trend site
exceeding the annual and 24-hour standards in the area.

In the Tucson area PM,, concentrations have been lower than in
the Phoenix area (See Table 10). Thus, no exceedances of the
annual standard have been monitored in Tucson. For the most part
annual averages have not changed significantly with one
exception. At the Prince Road site, PMy, concentrations declined
in 1991, and increased later in 1995. Finally, it should be
noted that no exceedances of the 24-hour standard have been
monitored in Tucson since 1988 when two exceedances were measured
at the Orange Grove Road site.

In other areas of Arizona, annual PM,, levels have not varied
except in Paul Spur. At the Paul Spur site the annual average
decreased substantially in 1993. As a result, Paul Spur has been
in compliance with the annual and 24-hour standards. In 1996 the
Naco annual average declined significantly to 32 ug/m® from 45
ug/m* in 1995. :

LF DICX

From 1990 through 1996 the maximum number of 3-hour exceedances
in any of the three Arizona smelter towns has been one per year
(See Figure 9). Thus, the smelter towns were in compliance with
air quality standards during this period since one exceedance pexy
year is allowed. The number of 3-hour exceedances is plotted as
the trend indicator because this is the most restrictive standard
for sulfur dioxide. Miami continues to have the best record
among the three smelter towns with no exceedancesg since 1987.

37



9661 9661
| ,.

UOUIdA|Y-uUOSaIN] .
JJaAasooy-xiuaoyd | |

L

yog uelpuj-xiuaoyd

| W

M

¥661 €661 C66L 1661 0661 6861 8861 L1861

| |

0

0

m.dd)NOI.LVH.LNEQNOO HH-8 1S3HOIH ONZ

o

mdd ¢ st prepuers

NOSONL ANV XINJOHd NI
SNOILVYLNIONOD JFAIXONOW NOEAVD

N
F

¥ 34NnOld

38



yss uelpuj-xiusoyd

UOUIdA|Y-UOSIN] -
JJaA8S00Yy-XI1uaoyd ﬁu

9661 5661 V661 €661 ¢661 1661 0661 6861 8861 L861
| | ] | | | 2 |
000 oo 0 000 0o 0 jo m o 7

| m ! m . _

widd g s1 prepuels

NOSONL ANV XIN3IOHd NI |
SIONVAIIIX3 FAIXONOW NOGAVD

[T o 0
s¥oNVaa30X3H-8 40 HIAWAN

(o=
™

G J1NOI1d

39



aosulid-uosang ' JJoAas00Yy-XI1uaoyd

9661 5661 V661 ©661 661 1661 0661 6861 8861 L36l

i

gw/Bn g1 s| pjepueisg

¢ 0

NOSONL ANV XINZOHd NI
SNOILVYLNIONOD dv3ai

S%U.VH.LNEIDNOO OAY J\'IH.LD?VW

9 NSOl

40



ewnA

xiuaoyd ﬁ@

9661 G661 V66l €661 T66L 1661 0661 6861 8861 LB86I

200
0" 02

. mo.om

0
Q

v

(qtimouvumaono

rA i

vi'0

wdd z17Q st piepuels

VINNA ANV NOSONL ‘XINJOHd NI
SNOILVYLNIONOD INOZO

- 9170

L 3dNOI4

41



JdVIA

966, S$661 v661 €661 7661 1661 0661 6861

8861

1861

04

o

!
(Ts)

(=]

o

62 .

wdd 7170 st paepwElS

v3Y¥V XINIOHd NI
S3IONVA=aA3IOX3 ANOZO

wn
N5 un-T¥o s3onTaazoxa Jo uagwnn

W

Q
™

¢ 3¥NOId

42



Table 9
PM,, Concentrations in Phoenix Urban Area
Annual Average (ug/m’)

SITE i 1992 1993 1994 1996
Central Phoenix 46 42# 430 43 44 41
Chandler 50 562 5g# 50 53 62
Glendale 42 34# 35 33 33 34
North Phoenix 45 352 34 35 36 37
Scuth Phoenix 44 48 44 44 46 477
West Phoenix 47 47* 44 43 44 45
Mesa 36 29? 35 3e6® 35 33
South Scottsdale 34 34 347 38 36 35

a. Invalid annual average due to insufficient number of samples
Annual standard - 50 ug/m’

Table 10
PM,, Concentrations in Tucson Urban Area
Annual Average (ug/m’)

South Tucson 34 32 32

Prince Road 32 28 24 25 V 38 36
Corona de Tucson 13 12 12 13 15 i3
Green Valley 16 15 16 16 16 15
Orange Grove 31 30 28 © 31 24 32
Broadway/Swan 35 3ge 25 26 28 25

a. Invalid annual average due €O insufficient number of samples
Annual standard - 50 pg/m’
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Table 11
PM,, Concentrations in Various Cities
Annual Average {(upg/m’)

L gees | awes | D ese
Ajo 313¢ 23 232 19® 24 21
Apache Junction ic 22 21 22 26 20
Bullhead City 34 30 31 34 36 35
Casa Grande 29° 30 31 27 29 30
Clarkdale 18 163b¢ 16 17 17 16
Douglas 39° 40 25 34 a2 32b
Flagstaff 22 24Pb¢ 222 18 21 --a
Hayden 36 35 27 26 34 41
Jogeph City 21 17 16 15 16% 14
Montezuma Castle 12 16 12 131 13 13
Naco - 643° 48 39% 45 32
Nelson - - 20 19 18 22
Nogales 50¢ 54 42 39 43 42
Organ Pipe 11® 11 10 - 9 9 11
Paul Spur 6e7v . 62 40 34 33 36
Payson 4% 40 32 30 39 30
Prescott 178 19 17 15 14 14
Rillito 27¢ 33 28 28 35 39
safford 24 32 26 26 33 40
Show Low 188 21 172 147 162 12
Yuma 48° 29 31 328 35 36

Invalid annual average due to insufficient number of samples
gite Relocated Mid Year

Sampler type changed

very few samples collected

a0 o e

annual standard - 50 ug/w’
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GENERAL MAILING LIST

jradqiassessimonitor\miglist.dat
MERGE WITH:
jhadqiassessimonitor\mlglist.frm

Completed List j:\...\monitor\96anirpt.Ist (8/28/97)

Mark Laufer
Yuma Daily Sun
P.O. Box 271
Yuma AZ 85364

Forest Air Resource Coordinator
Coconino National Forest

2323 East Greenlaw Lane
Flagstaff AZ 86004

Rebecca Burke
Government Document
Hayden Library
Arizona State University
Tempe AZ 85787-0706

Jo Riester

Government Reference Library
P.O. Box 27210

Tuscon AZ 85726

Peter Corbett

Scottsdale Progress News
P.O. Box 1150
Scottsdale AZ 85252

Lindy Bauer

Maricopa Assoc of Governments
1820 W Washington
INTERAGENCY MAIL

Steve Moore

SEC - Donohue

P.O. Box 2400
Greenville SC 29616

Cecilia Y Parsels
Yuma Library
350 Third Ave
Yuma AZ 85364

Jane Mallon

Tucson Public Library
P.O. Box 27470
Tucson AZ 835720

NOTE #1: FEED AVERY LASER LABEL SHEETS #5161

NOTE #2: This Complete List was updated only for 1996 Annual
Report. (The miglist.frm and mlglist.dat were not updated and

contain the unedited information.

Young Chang - EID-900
Angonne National Lab
9700 South Cass Ave
Oxgon IL 60439

Micheal D Lebowitz
Health Sciences Center

. University of Arizona

Tucson AZ 85721

Bob Estes

Dames & Moore

7300 N Dreamy Draw Dr - Ste 143
Phoenix AZ 85020

Lou Snow

Dust Pro, Inc.

725 S. 12th Place
Phoenix, AZ 85034

Attn: Nancy

Riordan State Park
1300 Riordan Ranch St
Flagstaff AZ 36001

Linda Risseeuw
Mesa Public Library
64 East First Street
Mesa AZ 85201

Phoenix Pubtic Library
Arizona Room

1221 N Central
Phoenix AZ 85004

Hank Byrich - Air Quatity

Pima Association of Governments
177 North Church Ave

Tucson AZ 85726

Amy Day, Ecenomic Statistion
Elliot D Pollack & Company
7505 E 6th Ave - Ste 100
Scottsdale AZ 85251



Gaye Knight

City of Phoenix Environmental Program
251 W Washington St - 7th Fl

Phoenix AZ 85003

Deborah L Potter

USDA Forestry Service
517 Gold Avenue - SW
Albuquerque MN 87102

Alr Quality Division
CIRA - Foothills Campus
Colorado State University
Fort Collins CO 80523

Notm Petersen

AZ Dept of Health Services
3813 N Black Canyon Hwy
INTERAGENCY MAIL

Dick Kamp

Border Ecology Project
Drawer CP

Bisbee AZ 85603

John Kennedy

Air & Toxics Division (A-2-4)
U.S. EPA, Region [X

75 Hawthorne Street

San Francisco CA 94105

Kristi Gebhart

National Park Service-CIRA-Foothills Campus
Air Quality Division

Colorado State University

Fort Collins CO 80523

Leonard Robbins - BIA
" Environmental Quality Section
Navajo Area Office
P.O. Box 1060
Gallup NM 87301

Liz Szews

Environmental Planning Section
AZ Dept of Transportation

205 South 17th Ave
INTERAGENCY MAIL

Amy Coy

Lewis & Roca

40 N Central

Phoenix AZ 85003-1899

Mesa Public Library
Acquisition Services
64 Fast First Street
Mesa AZ 835201-6768

Miguel Flores, Chief
Monitoring & Data Analysis
National Park Service

P.O. Box 25287

Denver CO 80225

Serial Department
University Library
University of Arizona
Tucson AZ 85721

Jackie Wallace
Scottsdale Public Library
3829 Civic Plaza
Scottsdate AZ 85251

Coe Owen

Air & Toxics Division (A-2-4)
U.S. EPA, Region IX

75 Hawthorne Street

San Francisco CA 94103

Dan Shein

House of Representatives Staft
1700 W Washington
INTERAGENCY MAIL

Jason Vaughan
1713 W. Qakland Court
Chandier, AZ 85224

Dennis Haase

VS Woodyard - Clyde Consultants

729 West Lynwood
Phoenix AZ 85007

Sandra Brazel

Office of Climatology
Arizona State University
Box 871508

Tempe AZ 8§5287-1508

Darrell J Parson

San Manuel Division
BHP Copper Company
P.O.Box M

San Manuei AZ 85631



Tony Gomez, ir

Cyprus Sierrita

P.O. Box 527

Green Valley AZ 85622-0527

Barbara Foster

Energy, Science & Nat'l| Resources
Nat'l Conf of State Legislatures
444 N Capitol St- NW-STE 500
Washington D.C. 20001

Bill Pheiffer

Arizona Lung Association
102 East McDowell Rd
Phoenix AZ 835003

Attn: Lynn

Town of Payson

303 North Beeline Hwy
Payson AZ 85541

Rudolph Boksleitner

MC 76

U.S. EPA

Research Triangle Park NC 27711

Diane Malone

Navajo Air Quality Control
Program EPA

P.G. Box 308

Window Rock AZ 86515

Commander, US.A.G
ASQH-PCA-CRL/M. Stageberg
Library Bldg 80112

Ft. Huachuca AZ 835613-6000

Jim Blankenship
8145 East Knollwood Terrace
Tucseon AZ 85715.2429

Cathy Schuitz

[HA Environmental
4015 N. 44th  Street
Phoenix, AZ 850i8

Fennemore Craig

Attn: Library

Two North Central Avenue, Suite 2200
Phoenix, AZ 83004

Nancy K. James

The Arizona Daily

P.O. Box 263807

Tucson AZ 85726-6807

David S Baron, Asst Dir
In the Public Interest
Arizona Center for Law
1840 East River Rd-Ste 207
Tucson AZ 85718-5892

Tom Hormel

Woodword - Clyde Consultants
4582 South Ulster St - Pkwy
Denver CO 80237

Richard C Martin

USDA Forest Service

2324 East McDoweil Rd-P.O. Box 5384
Phoenix AZ 85010

Ed Barry, Western Envmmntt Mgr
Chemical Lime

8777 N Gainey Center Dr - Ste 280
Scottsdale AZ 85238

William Coulombe
Desert Research Institute
P.O. Box 60220

Reno NV 89306

Donald W Moon, Consultant
Air Quality & Meteorclogical
315 South Park Crest

Mesa AZ 83206

Ken Evans

EMCON

3922 E University Dr - Ste 7
Phoenix AZ 85034-7223

Kent Zerby

Hwy Contract Route #2
Suite 850-80

Tucson, AZ 85735

Rod Seagle , Environmental Scientist
Salt River Project

P.O. Box 52023

Phoenix, AZ 85072-2023



Ross-Blakley Law Library (Attn:  Elvie Calhoun)
Arizona State University

Box 877806

Tempe, Arizona 85287-7806

Nils Larson
1234 W. Solano Dr.
Phoenix, AZ 85013



SAMPLER OPERATOR LIST
1996 Annual Report

Leah Hamilion
112429 S. Sandra Avenue
Yuma, AZ 85367

Bob Gray
Wildcat Hill Plant
2800 North El Paso R dFlagstaff AZ 86004

Ray Morales
P.O.Box 733
Kearny AZ 85237

Marion Bound
Montezuma Castle Nat'l Monument
P.0. Box 219 Camp Verde AZ 86322

Gerald Findley

Chemstar Lime Plant

P.O. Box 370

Nelsen/Peach Springs, AZ 86434

Gerardo Monroy-Herrera
SRO
400 West Congress Tucson AZ 85701

Alice Turner
1309 N. Matterhorn Road
Payson, AZ 85341

Car! Gremmler
P.O. Box 655
Rillito, AZ 85654

Memi Heeder
511 Verde Height Dr
Cottonwood, AZ 86326

Charles Conner
Rt 1, Box 1831
Why, AZ 85321

John Cryar
724 Cordova Street
Douglas, AZ 83607

Jack Catt
Mohave Generating Station
2700 Edison Way Laughlin NV 89029

Howard Doyle

Mail Sta. 6215

P.O. Box 52034
Phoenix, AZ 85072

Marvin Wooten
124 Whelan Ave
Bisbee A7 83603

Ben Stapleton

Santa Cruz County Heaith Dept
2150 N, Congress Drive
Nogales, AZ 85621

Ami Pate

Organ Pipe Nat’l Monument
Hwy 85, Rt 1, Box 100
Ajo, AZ 83321

Vince Gianfrancesco
1512 Golden Dr
Chino Valley, AZ 86323

Sterling Smith
P.O. Box 328
Central, AZ 8553

Harlan Lusher
P.O. Box 502
Clarkdale, AZ 86324



Denis Harger
P.O. Box 1555
Showlow, AZ 85901



NETWORK OPERATORS LIST - 1996 Annual Report Kim Belknap

Arizona Public Service Co / Cholla Power Plant
P.O. Box 188
Joseph City AZ

Neil A Gambell, Tech Sve Mgr Wayne H Leipold
ASARCO, Inc. - Ray Compiex Senior En\.fim.mm':n_mi Eixgi;!.esr
O. Box 8 Cyprus Miami Mining Co
P.O. Box P.O. Box 4444
Hayden AZ 85235 . Claypoo! AZ 85332
Terry C. May, Division Mgr Watren Kosters
San Manue! Division Envrnmntl Sves Depe-Tech Sves Div
BHP Copper inc Maricopa County
P.O. Box M 1004 N. Central - Suite 201
San Manuel AZ 8563t Phoenix AZ 85004
David Esposifo, Director Dan Gabrielson, Director
Pima County Dept of Environmental Quality Pinal Coungy Air Quality Control Dist
130 West Congress Street P.O. Box 987
Tucson AZ 835701-1317 Florence AZ 85232
Cosmo DeMasi Stan Marsh
Environmental Superintendent,5GS Muohave Ambient Air Quality Program
Tucson electric Power Co. Scuth California Edison Co
P.O. Box 711 P.O. Box 800
Tucson AZ 83702 Rosemead CA 91770
Jim Sisler - Air Quality Flovd Fusselman, Environmental Engineer
National Park Service Phoenix Cement
CIRA - Foothilis Campus PO, Rox 428
Colerado Siate University Clarkdale AZ 86124

Fort Colling CO 80323

Herbert Verviile Kevin Wanttaja
Applied Environmental Consultants, Inc Envirenmental Services Dept

2465 W 12th Street - Ste 6 ff(')‘ fg;:g‘;f(;’é;“

- - ’
Tempe AZ 85281 Phoenix AZ 85072-2025
Thomas C Ahlers Thomas Brosnan
Safety & Environmental Services Arizona Portland Cement
Praxair, inc P.O. Box 338
1-40 & Griffith Read Rillito AZ 83634

Kingman AZ §6401

Asa Lavendar, Jr

White Mountain Apache Tribe
P.O. Box 700

Whiteriver AZ 85941



COUNTIES MAIL LISTING - 1996 Annual Report

Betty King, Director
Cochise County Health Dept
1415 W Meledy Lane
Bisbee, AZ 85603

A Martin Heirick, Dr

Gila County Dept of Health
1100 Moaroe Street

Globe, AZ 85301

Ivan Loar, Environmental Health Director
Greenlee County Dept of Health Sves
P.O. Box 936

Clifton, AZ 83533

Jerry Street, Director

Mohave County Health & Sacial Sves
P.O. Box 7000

Kingman, AZ 86401

Ben Stepleton, Director

Santa Cruz Health Department
Congress Drive

Nogales, AZ 85621

David Brooks, Director

Yuma County Heaith Department
201 South Second Ave

Yuma, AZ 85364

Don Foster, Director
Apache County Health Dept
2.0. Box 697

St Johns, AZ 83936

Kathleen Stokes, Acting Director
Coconino County Dept Health Sves
100 East Birch

Flagstaff, AZ 86001

Neil Karnes, Director

Graham County Heaith Services
826 Main Strest

Safford, AZ 85346

Marion Shontz, Director
La Paz County Health Sves
1112 Joshua Street

Parker, AZ 83344

Maxine McKee, Director

Navajo County Dept Flealth Sves
0. Box 668

Holbrook, AZ 86025

Marcia Moran Jacobson, Director
Yavapai County Health Dept

G630 Division Street

Prescott, AZ 86301
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Dan Grubbe, Manager
Vehicle Emissions Section
ADEQ - INTEROFFICE
VEP

ira Domsky, Manager
Planning Section
ADEQ - Interoffice
T05-3019

Mike Traubert, Manager
Compliance Section
ADEQ - Interoffice
T05-5001

Randy Sedlacek, Manager
AAS/Evaluation Unit
ADEQ - Interoffice
T05-5034

Jim Guyton - All Monitering Unit Staff
Meonitoring Unit
ADEQ - interoffice

Barbara Hasan, Librarian

Office of Qutreach & Info.
Information & Assistance (8 Copies)
ADEQ - Interoffice - 001-1172

Larry Rich, Manager

Tucsen Operations Unit (SRO)
Vehicle Emissions Section
ADEQ - Interoffice -VET

Frank Cox, Manager
Emissions Research Lab Unit
VYehicie Emisstons Section
ADEQ - Interoffice - VEP

Jacqueline Maye, Manager

SIP & Program Development Unit
Planning Section

ADEQ - Interoffice - T05-5022

Nancy Wrona, Director
Alr Quality Divisien
ADEQ - Interoffice
TO05-5017

Gary Neuroth, Manager
Air Assessment Section
ADEQ - Interoffice
T05-5024

Prabhat Bhargava, Manager
Permits Section

ADEQ - interoffice
T05-5043

John Burchard, Manager
AAS/Special Projects Unit
ADEQ - Interoffice
T03-3033

Pete Lahm

US Forest Service
ADEQ - Interoffice
T05-3071

Kelly Cairo

Office of Customer Service &
External Affairs

ADEQ - Interoffice - 001-1157

Mark Klinger, Manager
Phoenix Operations Unit
Vehicle Emissions Section
ADEQ - interoffice - VEP

Don Bauer, Manager
Inspections & Compliance Unit
Vehicle Emissions Section
ADEQ - Interoffice - VEP

John Schneider, Manager
Remote Sensing Unit

Vehicle Emissions Section
ADEQ - Interoffice - VEP-0008

David Biddle, Manager

Fund & Project Mapagement Team
Planning Section

ADEQ - Interoffice - T05-5020



David Browner, Manager

Existing Source & General Permit Unit
Permits Section

ADEQ - Interoffice - T05-5044

Lynn Ogata, Acting Manager
Technical Services Unit
Compliance Section

ADEQ - Interoffice - T05-5002

Stephen Olson, Manager
Inspections & Field Services Unit
Compliance Section:

ADEQ - Interoffice - T05-5014



